CC-chemokine ligand 4/macrophage inflammatory protein-1β participates in the induction of neuropathic pain after peripheral nerve injury.
Neuropathic pain is caused by neural damage or dysfunction and neuropathic pain-related symptoms are resistant to conventional analgesics. Neuroinflammation due to the cytokine-chemokine network may play a pivotal role in neuropathic pain. We demonstrate that macrophage inflammatory protein-1β (MIP-1β) participates in neuropathic pain. Mice received partial sciatic nerve ligation (PSL), and tactile allodynia and thermal hyperalgesia were assessed by von Frey test and Hargreaves test, respectively. Agents were administered into the region surrounding the sciatic nerve (SCN). Using reverse transcription polymerase chain reaction, the mRNA expressions of MIP-1β and its receptor (CC-chemokine receptor 5; CCR5) in the injured SCN were up-regulated after PSL. MIP-1β immunoreactivity was localized in macrophages and Schwann cells and increased in the injured SCN on day 1. PSL-induced tactile allodynia on days 4 to 7 was prevented by the administration of MIP-1β neutralizing antibody (anti-MIP-1β; on days 0, 3 and 6). PSL-induced up-regulations of inflammatory cytokine-chemokine mRNAs in the injured SCN were suppressed with anti-MIP-1β treatment on day 7. Administration of CCR5 antagonist, D-ala-peptide T-amide (on days 0, 3 and 6) prevented tactile allodynia and thermal hyperalgesia on days 4 to 14. Single administration of recombinant mouse MIP-1β (rmMIP-1β) elicited tactile allodynia. Moreover, rmMIP-1β increased the mRNA expression of inflammatory mediators in the SCN on day 1 after administration. These results suggest that MIP-1β is a novel key mediator, and the peripheral MIP-1β-CCR5 axis contributes to neuropathic pain. Therefore, investigation of this cascade might be a validated approach for the elucidation of neuropathic pain mechanisms.